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Work-related musculoskeletal injuries and disorders (WMSD) are a signiﬁcant issue in the health care
sector. Allied Health professionals (AHP) in this sector are exposed to physical and psychosocial factors
associated with increased risk of developing a WMSD. Clariﬁcation of relevant hazard and risk factors for
AHP is needed to improve understanding and inform WMSD risk management. A systematic analysis of
the literature was undertaken to determine prevalence and risk factors for WMSD in AHP. Databases of
Ovid MEDLINE, CINAHL (EBSCO), EMBASE and the Cochrane Database of Systematic Reviews were
reviewed. This quality of articles was low. Outcome measures were varied, with prevalence rates of
WMSD reported from 28% to 96% over a one-year time period. The lower back was the most commonly
affected body part. Relevant factors identiﬁed with the development of WMSD included inexperience in
the role and area of employment. Future research needs to focus on undertaking high quality prospective
studies to determine the factors associated with WMSD development in AHP.
Copyright  2016, Occupational Safety and Health Research Institute. Published by Elsevier. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Work-related musculoskeletal injuries and disorders (WMSDs)
are a signiﬁcant issue in the health care sector [1]. Within this sector,
allied health professionals (AHPs) are important providers of services
for individuals who are sick or injured, or have a disability. AHPs
comprise occupational groups that have similar job roles, levels of job
satisfaction, and issues concerning work life balance and staff reten-
tion [2e8]. The allied health professions include those of physio-
therapists, occupational therapists, speech pathologists, prosthetists
and orthotists, dieticians, sonographers, social workers, osteopaths,
audiologists, radiologists, exercise physiologists, perfusionists, and,
under somedeﬁnitions, chiropractors [9]. AHPsundertake avarietyof
work activities and are exposed to a range of hazards and risks asso-
ciated with a higher chance of WMSD development [10,11]. Despite
the large body of evidence that supports the role of physical and
psychosocial factors in thedevelopmentofWMSDs [12], the literature
on allied health has largely focused on the former [13e18]. To date, a
comprehensive examination of the literature relating to this profes-
sional grouphasnotbeenundertaken inrelation toWMSDs,a gapthis
review aims to address. The health care literature provides a usefulety and Health, Department of Pub
.P. Anderson).
pational Safety and Health Research
/4.0/).lens to examine the relationship between work environment and
development of WMSDs in AHPs.
A substantial overlap exists between a range of work activities
undertaken by health care workers, such as nurses and AHPs. Both
roles involve physically demandingwork and exposure to a range of
psychosocial hazards [10,11,19,20] such as high workloads, time
pressure, or limited job control. However, strategies designed to
prevent WMSDs in the health care sector have largely focused on
minimizing physical hazards and risks, such as lifting or trans-
ferring of patients [19,21]. This mismatch between potential WMSD
causal factors and risk management strategies may, in part, explain
the high numbers of WMSDs reported in the health care sector,
despite extensive efforts to reduce their prevalence.
The multifactorial nature of WMSD development requires
identiﬁcation of a range of causal factors relevant to the population
group, in this instance AHPs. This information can then be used to
guide the development of effective strategies to reduce hazards and
risks for WMSD. The current focus on physical aspects of work
necessarily limits the development of a multifactorial prevention
approach. In the ﬁrst instance, improved understanding of what are
the key issues is needed to inform prevention strategies.lic Health, La Trobe University, Kingsbury Drive, Bundoora, Victoria 3086, Australia.
Institute. Published by Elsevier. This is an open access article under the CC BY-NC-ND
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the over-reliance on compensation data to inform risk manage-
ment strategies [22]. In health care, previous research [11,23,24]
has reported that health care workers are reluctant to report in-
juries, and as such compensation data are likely to under-represent
actual injury rates. Furthermore, the complex and cumulative na-
ture of WMSD development means that attribution of causation is
challenging, and compensation data do not capture this informa-
tion accurately [22].
To improve the understanding of key issues for AHPs in relation
to the development of WMSDs, a systematic review of the avail-
able literature is needed. This systematic review has two aims:
ﬁrst, to determine the prevalence of WMSDs, and second, to
identify hazard and risk factors associated with the development
of WMSDs.2. Materials and methods
2.1. Quality assessment
The Preferred Reporting Items for Systematic reviews andMeta-
Analyses (PRISMA) checklist and diagram (see Fig. 1) were used to
conduct the systematic review to ensure complete, transparent,
and unbiased reporting. Quality assessments were undertaken
using one of the following tools, depending on the study design:
the Critical Review Form for Quantitative Studies [25], the Critical
Review Form for Qualitative Studies [26] fromMcMaster University,
and, for systematic reviews, the Critical Appraisal Skills Programme
[27]. These quality checklists were used to assess the risk of bias,
research design, and rigor of the included studies.1,106 records idenƟfied 
using the search 
strategy
542 records idenƟfied 
and assessed aŌer 
removing duplicates
54 full-text arƟcles 
assessed for eligibility
27 arƟcles suitable for 
review
564 records excluded 
due to not meeƟng 
stated inclusion criteria
27 full-text arƟcles 
excluded due to not 
meeƟng stated inclusion 
criteria
Fig. 1. Flow chart.2.2. Data extraction
One reviewer (S.A.) assessed the title and abstract of each study
to determine if it met the inclusion criteria. All excluded abstracts
were then assessed by a second reviewer to ensure no accidental
exclusion of relevant articles. Full papers were then reviewed and
those that did not satisfy the inclusion criteria were excluded
(Fig. 1).
The following characteristics of included studies were extrac-
ted and described: study design, occupation, location, sample
detail, outcome measure, prevalence measure, risk factors iden-
tiﬁed, body area affected, and the consequence of injury for the
individual.
2.3. Search strategy
Following the PRISMA guidelines, a search protocol was devel-
oped, identifying analysis and inclusion/exclusion criteria. A search
of the literaturewas conducted inMarch 2016, using OvidMEDLINE
(1948eMarch 2016), CINAHL (EBSCO) (1937eMarch 2016), EMBASE
(Ovid) (1947eMarch 2016), and the Cochrane Database of Sys-
tematic Reviews (1991eMarch 2016). Databases were searched
from inception to March 2016, for articles in English language.
Reference lists from identiﬁed papers were hand searched to
ensure that all relevant papers were identiﬁed.
A search using Medical Subject Headings (MeSH) terms
(exploded) and free text words was performed, including appro-
priate acronyms and synonyms, relevant truncations, and wildcard
symbols, to ensure that all spellings and variations of root words
were taken into account. The search terms used are listed in Table 1.
Allied health titles were selected using deﬁnitions from the AHP
Australia [9] (Table 1).
2.4. Inclusion criteria
For inclusion in the current review, studies required a focus on
AHPs, to have reported WMSD prevalence rates or measuredTable 1
Key search terms and search strategy
Subject
heading
(1) Exp. occupational health
(2) Exp. occupational disease
(3) Exp. occupational accident
Keywords (4) Workplace or occupational injur* or occupational
disease* or occupational health
Combine (5) 1 or 2 or 3 or 4
Subject
heading
(6) Exp. musculoskeletal disease
(7) Exp. musculoskeletal injury
Keywords (8) Musculoskeletal disease* or musculoskeletal
disorder* or musculoskeletal injur* or MSI or MSD
Combine (9) 6 or 7 or 8
Subject
heading
(10) Exp. paramedical profession
(11) Exp. physiotherapy
(12) Exp. occupational therapy
Keywords (13) “Allied health” or physiotherap* “physical
therap*” or “occupational therap*” or podiatr* or
“speech patholog*” or osteopath* or audiolog* or
chiropractor* or dietic* or psychologist or
“exercise physiology*” or prosthet* or orthot* or
perfusionist* or “social worker*” or songograph*
or “genetic counselor*” or “music therapist*”
Combine (14) 10 or 11 or 12 or 13
Limit (15) English language
Combine (16) 5 and 9 and 14 and 15
Exp, exploded; MSD, musculoskeletal disorder; MSI, musculoskeletal injury.
* Truncation that allows a literature search to include multiple forms of a word
including singular, plural and variable spellings.
Table 2
Study characteristics
Authors Study design Occupation Place of study Sample details Outcome measure
Adegoke et al 2008 [32] ORCSD PT Nigeria n ¼ 126, F ¼ 46, M ¼ 80 Survey based on Cromie et al [33] and West and Gardner [34]
Alnaser 2007 [35] Systematic review OT NA
Alrowayeh et al 2010 [36] ORCSD PT State of Kuwait n ¼ 212, F ¼ 99, M ¼ 113 Self-designed three-part survey; Part 3 based on Kuorinka et al [37]
Bork et al 1996 [13] ORCSD PT USA n ¼ 928, F ¼ 483, M ¼ 445 Self-designed survey aspects based on Kuorinka et al [37]
Campo et al 2008 [38] Observational prospective
cohort 1 y follow-up
PT USA n ¼ 881, F ¼ 627, M ¼ 254 Self-designed survey based on Blair [63] and Kuorinka et al [37]
Campo et al 2009 [14] ORCSD OT USA n ¼ 881, F ¼ 627, M ¼ 254 Self-designed survey based on Blair [63] and Kuorinka et al [37]
Cromie et al 2000 [33] ORCSD OT Australia n ¼ 536, F ¼ 418, M ¼ 118 Self-designed survey WMSD aspect based on Kuorinka et al [37]
Cromie et al 2002 [39] In-depth interviews OT Australia n ¼ 18, F ¼ 15, M ¼ 8
Darragh et al 2009 [40] ORCSD OT & PT Australia n ¼ 1,158, F ¼ 997, M ¼ 161
OT477 PT ¼ 681
Self-reported injuries based on Holder and Clark [64], Campo et al [38]
used to identify WMSD
Dyrkacz et al 2012 [41] ORCSD OT Canada n ¼ 600, F ¼ 571, M ¼ 29 Self-designed
Glover et al 2005 [42] ORCSD OT UK n ¼ 2,688, F ¼ 2,150, M ¼ 538 Based on Cromie et al [33], West and Gardner [34], and Kuorinka et al [37]
Grooten et al 2011 [43] ORCSD PT Sweden n ¼ 133, all females
Hill et al 2009 [44] ORCSD Sonographers USA n ¼ 26, all females Self-designed, four parts: (1) demographics; (2) based on Kuorinka et al [37];
(3) work habits; (4) job demand
Islam et al 2015 [45] ORCSD OT & PT Bangladesh n ¼ 101, F ¼ 47, M ¼ 53 Self-designed, two parts: (1) sociodemographic details & (2) discomfort survey
by Workplace Safety and Prevention Services
Kumar et al 2004 [46] ORCSD X-ray technologist Italy n ¼ 20, F ¼ 18, M ¼ 2 Self-designed based on Kumar (unpublished survey)
Lorusso et al 2007 [47] ORCSD X-ray technologist Italy n ¼ 203, F ¼ 45, M ¼ 158 Self-designed based on Kumar (unpublished survey), Kuorinka et al [37],
and the Karasek [65] model of demand/control
Losa et al 2010 [48] ORCSD Podiatrists Spain n ¼ 421, F ¼ 274, M ¼ 147 Self-designed, three parts:(1) based on Kuorinka et al [37];
(2) sociodemographic variables; (3) pain on the Borg CR-10 scale
Nordin et al 2011 [49] ORCSD PT Malaysia n ¼ 81, F ¼ 63, M ¼ 18 Based on Kuorinka et al [37]
Passier and McPhail 2011 [50] ORCSD OT Australia n ¼ 46
All female
Based on Cromie, Robertson [33]
Passier and McPhail 2011 [51] Quality survey &
focus groups
OT & PT Australia n ¼ 112, F ¼ 94, M ¼ 18
OT ¼ 46, PT ¼ 66
Self-designed
Rozenfeld et al 2010 [16] ORCSD PT Israel n ¼ 112, F ¼ 82, M ¼ 41 Based on Cromie et al [33]
Rugelj 2003 [52] ORCSD PT Republic of Slovenia n ¼ 133, F ¼ 127, M ¼ 6 Self-designed
Salik and Ozcan 2004 [53] ORCSD PT Turkey n ¼ 120, F ¼ 92, M ¼ 28 Based on Cromie et al [33]
Sharan and Ajeesh 2012 [17] Systematic review PT
Sin Ho et al 2013 [54] ORCSD PT Korea n ¼ 157, F ¼ 74, M ¼ 83 Based on Adegoke et al [32]
Vieira et al 2016 [18] ORCSD PT USA n ¼ 121, F ¼ 82, M ¼ 39 Based on Cromie et al [33]
West and Gardner 2001 [34] ORCSD PT Australia n ¼ 217, F ¼ 178, M ¼ 39 Self-designed
F, female; M, male; ORCSD, observational retrospective cross sectional design; OT, occupational therapy; PT, physiotherapy; WMSD, work-related musculoskeletal injury and disorder.
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Saf Health Work 2016;7:259e267262hazard and risk factors related to the development of WMSDs
across all body sites. Only articles from peer-reviewed journals
were included. Letters to the editor, guidelines, case reports, and
editorials were excluded. Study designs included experimental,
observational, and qualitative studies and systematic reviews. Gray
literature was examined to inform the research but excluded from
the systematic review.
Four articles were excluded from the current review, as they
focused on speciﬁc joints such as the hand or upper limb and did
not meet the inclusion criteria of WMSDs across all body sites
[28e31].
3. Results
Twenty-seven articles (Table 2) met the inclusion criteria for the
current study: 22 retrospective observational cross-sectional
design articles, one prospective cohort studies with 1-year follow
up, two reviews, and two qualitative articles. No relevant ran-
domized control trials or meta-analysis papers were identiﬁed.
Two reviews [17,35] were examined using the Critical Appraisal
Skills Programme tool [27], were found to lack rigor in research
design, and did not report conclusive ﬁndings. Both reviews lacked
a clear methodology and did not have well-documented search
protocol or assessment of risk of bias. As such, evidence from these
reviews was not included in the current review.
The majority of articles using cross-sectional surveys, appraised
using the critical appraisal tool for quantitative research [25], were
of high quality and addressed the issues of bias within the papers.
However, as these papers were observational and retrospective, a
risk of selection and recall bias [55] is possible within the research
process.
A number of studies [16,33,34,42,50] examined both career and
1-year prevalence to address the risk of recall bias (Table 3). The
similarity in the ﬁndings between the two prevalence measures
and associated likelihood of recall bias is discussed further within
the ﬁndings. Inclusion of whole cohort groups within all these
studies goes some way to addressing the issues of bias in the se-
lection of participants.
Cohorts within this review were state, region, and country
based, and were most commonly restricted to the registered pro-
fessional groups, for example, the Australian Physiotherapy Asso-
ciation [33]. These observational cohort studies scored poorly in the
area of research rigor, primarily due to nonreporting of statistical
signiﬁcance. However, the outcome measure of prevalence rates is
not impacted by statistical signiﬁcance. All studies were observa-
tional, and as such evaluation of interventions was not relevant.
Two qualitative articles were appraised for the review; one article
used one-on-one interviews [39] and the other an open-ended
survey with follow-up focus groups [51]. Both articles were
assessed using the critical tool for qualitative research [26]; no
signiﬁcant methodological ﬂaws were identiﬁed in the studies.
Conclusions drawn from the ﬁndings of these two studies were
limited due to the small sample sizes.
Sample sizes ranged from 18 [39] to 2,688 [42] (Table 2). Sixteen
professions [9] were included in the initial literature search;
however, only ﬁve professional groups were represented in the
articles reviewed for this study. The breakdown of professional
groups includedwas as follows: physiotherapistsd18, occupational
therapistsdﬁve, podiatristdone, sonographereone, and X-ray
technologistsdtwo. Research was conducted in a variety of
geographical locations including Australia [33,34,39,40,50,51], the
United Kingdom [42], the United States of America [13,14,18,38,44],
Nigeria [32], the State of Kuwait [36], Malaysia [49], Sweden [43],
Korea [54], Turkey [53], the Republic of Slovenia [52], Israel [16],
Italy [46,47], Canada [41], Spain [48], and Bangladesh [45]. Genderdifferences within study populations reﬂected the professional
group work populations of those speciﬁc countries. Four studies,
undertaken in Nigeria, the State of Kuwait, Korea, and Bangladesh,
had a higher ratio of males to females in their sample populations
[32,36,45,54]; this reﬂects the underlying gender distribution of
the target populations of those countries. For example, in Australia,
females outnumber males in professions, such as physiotherapy
(77% females vs. 33% males [56]), while in Nigeria, male physio-
therapists outnumber females (37.7% females vs. 62.3% males [32].3.1. Outcome measures
Studies in this review that employed a cross-sectional research
design reported the use of a survey tool. However, clear description
of survey content and the outcome measures used were not
consistently reported across the studies in this review (Table 2). The
standardized Nordic questionnaire was the most commonly used
measure to identify body location and frequency of musculoskel-
etal symptoms [37]. Variation in survey content and limited detail
on question content make comparisons of outcomes difﬁcult be-
tween the included cross-sectional studies.
Six studies [16,18,32,42,50,53] included in this review utilized a
survey tool developed by Cromie et al [33]. The Cromie et al [33]
survey tool consists of two parts, the ﬁrst developed by the au-
thors and the second part is the standardized Nordic questionnaire
[37]. Each of the six studies reported making modiﬁcations to the
survey. However, reporting of the changes was not clear; thus, a
comparison of results between the ﬁve studies is difﬁcult.3.2. Prevalence
Prevalence of WMSDs was reported using a range of different
time periods. The two most common time periods were “career
prevalence,” deﬁned as the number of WMSDs reported over the
duration of a person’s career and a “1-year prevalence,” deﬁned as
the number of WMSDs that have occurred in the previous 12
months. Glover [57] suggests that 1-year prevalence may provide a
more accurate representation of prevalence as recall bias of par-
ticipants is reduced. One study [58] reported 4-week prevalence
and was excluded from the current review as it did not meet the
inclusion criteria.
Comparison of injury prevalence rates between professional
groups was examined in two studies [40,45]. Darragh and col-
leagues [40] reported a small difference in WMSD injuries between
occupational therapists and physiotherapists (45% and 47%,
respectively), while Islam et al [45] reported higher rates of 92% and
97%, respectively. The small difference between the professional
groups remains consistent across both studies. Darragh et al [40]
propose that the variation between the rates arises from organi-
zational differences rather than from the particular characteristics
of speciﬁc jobs.
3.2.1. Career prevalence
Career prevalence was reported in 10 studies [16,33,34,
41,42,47,49e52] (Table 3). Reported career prevalence ranged
from 40% [34] to 91% [33]. Outcome measures used in these studies
varied. Six of the studies [16,33,42,49,50] used the Nordic ques-
tionnaire [37] to collect data on WMSDs, while West and Gardner
[34], Rugelj [52], and Dyrkacz et al [41] used self-designed tools.
The studies that used self-designed tools recorded the three lowest
WMSD career prevalence rates of 47.4% [52], 40% [34], and 55.7%
[41], while the tools based on the Nordic questionnaire recorded
prevalence rates ranging from 63% [50] to 91% [33]. No obvious
correlations could be detected between increased WMSD
Table 3
Prevalence rates and reported area of injury
Authors Career
prevalence (%)
1 y prevalence (%) Area of body affected (%)
Back Arms Legs
Adegoke et al 2008 [32] 91.3 Lower back 69.8%
Neck 31.1%
Upper back 14.3%
Shoulder 22.2%
Forearm 5.6%
Wrist & hand 20.6%
Thumb 11.1%,
Hip & thigh 6.3%
Knee 15.9%
Ankle & foot 9.5%
Alrowayeh et al 2010 [36] 47.6 Lower back 32%
Neck 21%
Upper back 19%
Shoulder 13%
Elbow 4%,
Hand & wrist 11%
Hip & thigh 3%
Knee 11%
Ankle & foot 6%
Bork et al 1996 [13] 61 Lower back 45%
Upper back 28.7%
Neck 24.7%.
Wrist & hand 29.6%
Campo et al 2008 [38] 28 Lower back 6.6%
Neck 4.9%
Upper back 2.4%
Shoulder 3.2%
Elbow 1.4%
Hand & wrist 5.3%
Hip & thigh 2.3%
Knee 2.1%
Ankle & foot 2.2%
Campo et al 2009 [14] 33 Lower back 15.7%
Neck 10.2%
Upper back 7.1%
Shoulder 7.3%
Wrist & hand 13%
Elbow 3.7%
Knee 4.3%
Hip & thigh 3.1%
Ankle 2.8%
Cromie et al 2000 [33] 91 82.8 Lower back 62.5%
Neck 47.6%
Upper back 41%
Shoulder 22.9%
Elbow 13.2%
Wrist & hand 21.8%
Thumb 33.6%
Hip 7.3%
Knee 11.2%
Ankle 7.1%
Dyrkacz et al 2012 [41] 55.7 Neck, spine, & torso 41.8%
Head & face 6.7%
Upper extremities
33.4%
Lower extremities
18.1%
Glover et al 2005 [42] 68 58
Grooten et al 2011 [43] 53.5 Lower back 56.5%
Neck 39.6%
Shoulder 43.4%
Wrist & hand 58.5%
Hill et al 2009 [44] 96 Lower back 69%
Neck 50%
Upper back 15%
Shoulder 73%
Elbow 27%
Wrist & hand 54%
Knee 23%
Hip 19%
Ankle & foot 8%
Islam et al 2015 [45] 95 Neck 65%
Upper back 70%
Lower back 83%
Shoulder 54%
Elbow 18%
Forearm 23%
Wrist/hand 62%
Hip 20%
Thigh 22%
Knee 47%
Lower leg 45%
Ankles/Feet 42%
Lorusso et al 2007 [47] 67 Lower back 59.6%
Shoulder 21.2%
Neck 19.7%
Losa et al 2010 [48] 56.53 Lower back 21.38%
Upper back 13.06%
Neck 13.54%
Shoulder 0.95%
Wrist/hand 1.19%
Knee 3.09%
Ankle/foot 3.33%
Nordin et al 2011 [49] 71.6 Lower back 51.7%
Neck 46.5%
Thoracic 44.8%
Passier and McPhail 2011 [50] 80.4 63 Lower back 50%
Neck 33%
Shoulder 17%
Rozenfeld et al 2010 [16] 80 83 Lower back 59.8%
Neck 45.5%
Upper back 41.1%
Wrist 35.7%
Rugelj 2003 [52] 47.4 Lower back examined
speciﬁcally, 73.7%
lifetime prevalence
Salik and Ozcan 2004 [53] 85 Lower back 26%
Neck 12%
Wrist & hand 18%
Shoulder 14%
Sin Ho et al 2013 [54] 92.4 Lower back 53.5% Shoulder 45.2%
Vieira et al 2016 [18] 96 Neck 61%
Upper back 35%
Lower back 66%
Shoulder 42%
Elbow 15%
Wrist/hand/ﬁnger 36%
Hip/thigh pain 23%
Knee 36%
Ankle/foot 25%
West and Gardner 2001 [34] 40 55 Lower back 35%
Neck 24%
Hand 25%
S.P. Anderson and J. Oakman / Allied Health Professionals and WMSDs 263prevalence and location, gender, or environmental factors [16,33,
34,41,42].
3.2.2. One-year prevalence
Seventeen studies reported 1-year prevalence (see Table 3);
variance in the results using this outcomemeasurewas higher than
in studies that used career prevalence as a measure. One-yearprevalence is deﬁned by Adegoke et al [32] as a WMSD that resul-
ted in “.discomfort, injuries or pain due to their work and lasting
more than 3 days in the last 12months in any part of the body.”One-
year prevalence was reported to be between 28% [38] and 96%
[18,44]. All studies, with the exception of those of Rugelj [52], Dyr-
kacz et al [41], West and Gardner [34], and Islam et al [45], based
some or all of their survey tools on the Nordic WMSD survey [37].
Saf Health Work 2016;7:259e267264Career prevalence rates for WMSDs were higher than 1-year
prevalence rates in all studies that included both measures
[16,33,34,42,50]. Four studies [16,33,42,50] used survey tools
based on the works of Cromie and colleagues [15] and the Nordic
WMSD survey tool [37], while West and Gardner [34] and used a
self-designed survey. West and Gardner [34] report a 15% decreaseTable 4
Career, one-year prevalence rates, and percentage of participants reporting pain in speci
Authors Risk factors identiﬁed
Adegoke et al 2008 [32] Gender, low BMI, inexperience
Alrowayeh et al 2010 [36] Gender effect in lower back, neck, an
Bork et al 1996 [13] Gender, work setting, age of patient
Campo et al 2008 [38] Job factors
Campo et al 2009 [14] Job factors
Cromie et al 2000 [33] Age, job factors
Darragh et al 2009 [40] Amount of work, type of work
Dyrkacz et al 2012 [41] Job factors
Glover et al 2005 [42] Inexperience, age
Grooten et al 2011 [43] Job factors
Hill et al 2009 [44] Abdominal girth
Islam et al 2015 [45] Age, gender
Lorusso et al 2007 [47] Age, length of employment
Losa et al 2010 [48] Marital status, age
Nordin et al 2011 [49] Gender, BMI
Passier and McPhail 2011 [50]
Rozenfeld et al 2010 [16] Job factors, inexperience 45% in the
Rugelj 2003 [52]
Salik and Ozcan 2004 [53] Job factors
Sin Ho, Jin Gang 2013 [54] Gender, Job factors, Inexperience
Vieira et al 2016 [18] Level of experience, less hours of dir
type or work
West and Gardner 2001 [34] Inexperience 56% in the ﬁrst 5 y, job
BMI, body mass index; PT, physiotherapist; WMSD, work-related musculoskeletal injurybetween 1-year and career prevalence. Similar differences be-
tween the two measures were reported in other studies
[33,34,50]. These other studies are in the opposite direction to
that of West and Gardner [34], with career prevalence being
higher than 1-year prevalence. Cromie et al [33] report a 1-year
WMSD prevalence of 82.8% and a career WMSD prevalence ofﬁc body areas
Consequence of WMSD (%)
Change in working position
13% left the profession
d shoulders only
, specialty 2.9% of saw a physician
75% changed their work activities
13% saw a physician
7% lost work time
2% changed settings
0.5% left the profession
7.4% lodged workers’ compensation claim
13.6% had taken sick leave
84.2% continued working with discomfort
61% sought treatment
42.2% had daily activities affected
17.7% changed their specialty of practice
3.2% left the profession
67.1% reported injury
49.5% sought medical attention
92.5% continued to work after being injured
61% sought informal treatment
39% saw a physician
16% reported their injury
10% completed a workplace incident form
57.6% had pain interfering with work
63.2% of WMSDs were self-managed
10.5% saw a physician
27.6% saw a PT
6.5% reported injury
3% lodged in workers compensation claim
59% continued working
30% worked in modiﬁed work tasks
6.5% continued working with no pain or
impact on work
19.7% took leave from work
ﬁrst 5 y 64.5% modiﬁed treatment
10.8% changed work settings
18% visited a doctor
21% took sick leave
69% visited a doctor
46% reported injury
37.8% changed patient treatment
14.2% changed expertise area
52.2% were considering job transfer
ect patient care,
factors 77% sought physio treatment
45% took prescribed medication
42% saw a physician
24% took time off on sick leave only
4% took time off on workers compensation
41% changed duties
39% changed work setting
and disorder.
S.P. Anderson and J. Oakman / Allied Health Professionals and WMSDs 26591%, Glover et al [42] report a 10% increase from 1-year WMSD
prevalence of 58% to career WMSD prevalence of 68%. Rozenfeld
et al [16] report the smallest change from 80% to 83% between 1-
year and career WMSD prevalence, while Passier and McPhail [50]
report the largest difference of WMSD prevalence from 63% (1-
year prevalence) to 80.4% (career prevalence). These relatively
low differences may indicate under-reporting of WMSD career
prevalence rates or that those with injuries and disorders are
leaving the profession.
3.3. Area of injury
Reporting of WMSDs in speciﬁc body parts was undertaken in
two ways: as a percentage of either the whole sample or those who
had reported experiencing a WMSD (Table 3). For example, Ade-
goke et al [32] report a prevalence of lower back injuries of 69.8% in
126 participants, while Campo et al [38] reported that, of the 28% of
people who reported a WMSD, 6.6% reported lower back as the
affected area. Across all studies, the low back area was the most
commonly reported area of injury. Nineteen studies (Table 4) re-
ported lower back injury prevalence ranging from 6.6% to 83%
[13,14,16,18,32e34,36,38,43e45,47e50,52e54].
Prevalence rates for injuries of the neck ranged from 4.9% [38] to
65% [45], shoulder from 0.95% [48] to 73% [44], and upper back
from 2.4% [38] to 70% [45]. Other areas of the body with reported
WMSDs included the wrist/hand, knee, hip/thigh, ankle/foot, and
the thumb.
Areas of injury tended to be associated with speciﬁc job-related
tasks of each occupational group. For example, sonographers re-
ported the highest prevalence of shoulder injuries (73%) [44], while
occupational therapists and physiotherapists performing manual
therapy tasks reported pain and discomfort in the ﬁngers and
hands [13,16,34,41].
3.4. Risk factors for WMSD
Risk factors associated with WMSD development varied across
the reviewed studies (Table 4). The role of gender as a risk factor for
WMSD was mixed. Six studies [13,32,36,45,49,54] reported that
females were associated with an increased WMSD risk in some
body areas, and four studies [34,38,47,53] found no correlation.
Females were generally overrepresented in sample populations, as
described earlier. Age was found to be a risk factor in ﬁve studies
[33,42,45,47,48] with younger AHPs at a higher risk of developing a
WMSD.
Location of the workplace and type of work undertaken were
also identiﬁed as risk factors for WMSD development [13,18,34,40].
Those working in acute care and outpatient rehabilitation were
identiﬁed to be at a greater risk of WMSD development compared
with those working in community-based settings and private
practice [40].
Five studies [13,38,42,53,54] asked participants to identify fac-
tors that contributed to the development of their WMSDs. Factors
identiﬁed by participants were predominately physical in nature
and included working in awkward positions [54], working in the
same position [53], bending or twisting, transferring patients
[13,38], lifting [42], performing tasks monotonously [42], per-
forming repetitive tasks [53], a high number of patients [54], and a
lack of rest breaks [54].
Three studies [14,44,47] explored the relationship between
psychosocial factors and WMSDs. Two of these studies [14,44]
examined the relationship between WMSDs and job strain, and
reported that low job control and high levels of stress increased the
risk ofWMSDs inmales only. The same ﬁndingwas not reported for
the females included in the study.3.5. Treatment of WMSDs
Thirteen articles explored the range of treatment options used
by thosewith aWMSD [13,16,32e34,38,41e43,50,52e54] (Table 4).
Analysis of these 13 articles found that more people reported
experiencing a WMSD than seeking treatment. Individuals often
utilized self-treatment strategies, such as massage, stretching, or
ultrasound [33,42]. Lost work days were not associated with
medical treatment or whether the injury was reported, suggesting
that AHPs are more likely to take sick leave to manage a WMSD
than to make an ofﬁcial claim or report their injury to a supervisor
[33,42,50,52]. Under-reporting of WMSDs in health care pro-
fessions has been reported elsewhere [11,23] and also by studies
included in this review [33,40,52,57,58].
4. Discussion
A 1-year prevalence rate of between 28% [38] and 96% [18,44]
indicates AHPs are at high risk of developing a WMSD. Many
studies have reported the reticence of allied health employees to
report a WMSD [33,38,40,42,50,52]. Cromie et al [39] report that a
perception among physiotherapists was that “to discuss WMSDs
was apparently to admit that they failed to live up to the standard
required.”. Rosenman et al [24] reported that many workers with
occupational injuries do not submit a claim for workers’ compen-
sation. Analysis of the results from the studies in this review sug-
gest that self-reported career prevalence WMSD injury rates vary
[33,52] in contrast to injury reports [33,41]. This suggests that
AHPs are not consistent in their reporting of injuries, and as such
compensation statistics are unlikely to reﬂect actual injury rates in
AHPs.
Glover and colleagues [42] suggested that WMSD prevalence
and risk factors identiﬁed by individuals may vary due to in-
consistencies in the deﬁnitions of WMSDs used in the studies.
Deﬁnitions ofWMSDs ranged from amore general description such
as “a job-related ache or pain or discomfort” [13] to the more
speciﬁc stating “a report of WMSD rated at least 4/10 on visual
analogue scale and lasting more than 1 week or presenting more
than once a month” [38]. This variation makes comparisons of
WMSD prevalence rates difﬁcult and may, in part, explain the large
variance in prevalence rates reported across studies.
Prevalence measures, such as career and 1-year prevalence,
have their strengths and weaknesses. Career prevalence is likely
to be affected by recall bias due to the potential time between
injury and data collection of the study. Studies measuring career
prevalence may, therefore, under-report actual WMSD numbers.
One-year prevalence measures were used by some studies
[13,14,16,18,32e34,36,38,42e45,48,50,53,54] to reduce bias is-
sues associated with career prevalence data. One-year prevalence
measures may be less inﬂuenced by recall bias than by career
bias.
Inexperience was identiﬁed as a risk factor for WMSD devel-
opment. The survivor effect [59,60] has been well described in
some studies, and affords an alternative explanation to the rela-
tionship between inexperience andWMSD risk. WMSD risk factors
identiﬁed by participants were predominately physical in nature.
This may be due to survey design and the fact that questions
relating to psychosocial factors were not routinely included in the
questionnaires used. Thework environment was not well described
in the studies examined here. This is a substantial gap in the
literature given the important relationship between work envi-
ronment and development of WMSDs [61].
The heterogeneity of the studies included in this review makes
establishing a core set of common risk factors for WMSDs chal-
lenging. The majority of studies included in this systematic review
Saf Health Work 2016;7:259e267266were observational, retrospective, cross-sectional studies. Limita-
tions of a cross-sectional design are well described elsewhere [62],
and include issues of temporality and bias (response, recall, and
selection). An inclusive search strategy revealed a limited scope of
literature concerning WMSDs in the AHPs (Table 1). As deﬁned by
Allied Health Professions Australia [9], all 16 titles were included in
the search terms, yet only ﬁve groups were represented in the
literature: physiotherapy, occupational therapy, sonography, podi-
atry, and medical imaging. Signiﬁcant differences in the outcome
measures used, including the survey tools, deﬁnitions of WMSDs,
and time frames used from injury onset, make comparisons across
the literature difﬁcult. Future studies should aim to adopt greater
consistency in the survey tools employed and in the deﬁnitions of
WMSDs, to ensure meaningful comparisons within and across
professional groups.
5. Conclusion
Results from the current review suggest that AHPs may expe-
rience aWMSD in their career. High risk factors associated with the
development of a WMSD include being a younger therapist, having
fewer years of experience, and being exposed to higher levels of
manual and repetitive tasks.
High-quality research is needed, which employs consistent
outcome measures to improve the ability to draw meaningful
comparisons across studies. While research supports the complex
multifactorial nature of WMSD development, most of the studies
included in the current review focused predominately on the
physical factors, with negligible attention being given to psycho-
social environmental hazards or risks. The high prevalence rates
found in this review suggest a need for more effective WMSD risk
reduction interventions. In order to achieve this, accurate identiﬁ-
cation of all the relevant hazards and risks for AHPs is required,
suggesting a direction for future research.
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